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THEORY OF OPTICS
was to be extended over the whole volume, is transformed into one which is taken over the surface which encloses the volume. From the method of proof it is evident that F must be finite, continuous, and single-valued within the space -considered, since otherwise in the partial integration not only would there appear values Flt F2, etc., of F corresponding to points on the surface, but also values for points inside.
5. Two General Equations.—Let U be a function which contains explicitly x, y, z, and r.    Let r represent the dis-
7} 17 tance from the origin, i.e. r* = x* 4- j3 -j- z*.    Let — repre-
ox
sent a differentiation with respect to the variable x as it explicitly appears, so that j, z, and r are in this differentiation
considered constants.
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On the other hand let -77- represent
£fJt-
the differential coefficient of U, which arises from a motion dx along the #-axis ; in which it is to be remembered that in this case r varies with x. Then
dU dx
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But (cf. page 171) — = — = cos (rx).    Hence __ _9/i_3tf\  .   3
or, since in the differentiation £• the radius r is constant,
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idU      ,   x  ,  i « ^ ~ + a7 cos M + ~ *az cos (ry\
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